Abstract. In this paper, a Legendre-Galerkin method is proposed and analyzed for the Burgers equation with dirichlet boundary condition. We present in this paper the error estimation concerning Legendre approximations in Sobolev spaces, in which integration is performed with respect to the 
Introduction
The Legendre-Spectral approximations for linear partial differential equation have achieved great success and popularity in the past decades , Pioneer work on Legendre-Galerkin approximation was developed in ShenJie and TangTao [1] , and GuoBenYu [2] , CHQZ [3, 4] , see also Maday [5] . From the point of numerical calculation, nonlinear Galerkin method can be used as a space decomposition method, the solution subspace decomposition as low modulus components of tensor subspace and anti-embrittlement tensor subspace, and the solution of equation respectively to the two subspace projection, due to the anti-embrittlement component part is small, so it can be more flexible in terms of processing, so as to achieve the purpose of reduce amount of calculation, in the actual calculation can be used in a variety of methods, spectrum and spectrum method is a powerful tool, and the discussion of inertial manifolds is established on the basis of space according to the spectral decomposition. Based on one dimensional nonlinear Galerkin Buregers equation -Legendre spectral method to construct the format, then discuss its stability, convergence and error estimates. The aim of this paper is to develop a Legendre-Galerkin approximation and to construct an efficient, accurate and stable numerical algorithm for the Burgers equation on the interval [- 
and the boundary condition
The Burgers equation, it retains the nonlinear aspects of the governing equation in many practical transport problems such as aggregation interface growth, shock wave theory, transport and dispersion of pollutants in atmosphere and so on. The rest of the paper is organized as follows. In section 2, we provide some basic conclusion on Legendre approximations. In section 3, we propose a suitable Legendre-Galerkin approximation for Burgers equation. In section 4, we present the stability and error estimates. In section 5, we construct efficient algorithms for the Burgers equation, and present some numerical results.
Some basic formulas on Legendre polynomials
The Legendre polynomial of degree n is defined by 
Legendre-Galerkin method for the Burgers equation
First we import some notations, setting as follows:
where (,) . xx
Now we consider the following nonlinear equation 
The result of (3.11) can be proofed with sobolev inequality and Young inequality, associative conclusion see [6] . Hence, we shall consider the following variational formulation of (3.12)-(3.14): In conclusion, we have 
Efficient implementations and numerical results
In this section, we consider Legendre-Galerkin approximation of Burgers equation. After discretizing it in time by using explicit Euler scheme, we need to solve, at each time step, a linear system of the form:
Discrete in time: The proof of the above lemma can be available from [1] . Remark 5.1. Due to the basis function property, the D matrix is not easy to obtain, in this case, we have to use a galerkin numerical integral for it. We present some numerical examples using the proposed method for Burgers equation. In the following computations, the integrals involved are computed by the Legendre-Gauss-Lobatto quadrature rules. Let 
Conclusions
We have presented an efficient and accurete Legendre-Galerkin method for the Burgers equation on a bounded interval. We used a suitable scheme to instead of classical variational formulation. Our theoretical and numerical results shown that the Legendre-Galerkin approximations are stable and convergent on a bound interval with spectral accuracy.
